Abstract. Background: To assess prevalence of condom-associated erection loss and to identify correlates of erection loss among men attending a sexually transmissible infections (STI) clinic. Methods: Men (n = 278) attending an STI clinic responded to an anonymous questionnaire aided by a CD recording of the questions. The sample was screened to include only men who had used a condom during penile-vaginal sex at least three times in the past 3 months. Erection loss was assessed for 'the last three times a condom was used'. Results: The mean age of the participants was 23.7 years (s.d. = 4.1); 37.1% of the men reported condom-associated erection loss on at least one occasion. Men who had reported condom-associated erection loss were also reported having more frequent unprotected vaginal sex (P = 0.04) and were less likely to use condoms consistently (P = 0.014) than men without erection loss. Men with erection loss were also more likely to remove condoms before sex was over (P = 0.001). Age and race/ethnicity were not associated with erection loss. In multivariate analysis, three significant statistical predictors were identified: low self-efficacy to use condoms (P = 0.001); problems with 'fit or feel' of condoms (P = 0.005); and having more than three sex partners during the previous 3 months (P = 0.02). Conclusions: Condom-associated erection loss may be common among men at risk for STIs. This problem may lead to incomplete or inconsistent condom use. Men may be more likely to experience condom-associated erection loss if they lack confidence to use condoms correctly, if they experience problems with the way condoms fit or feel, and if they have sex with multiple partners.
Introduction
Condom use is an important primary prevention strategy that can substantially reduce the likelihood of transmitting and acquiring sexually transmissible infections (STIs). 1−3 Thus, one longstanding challenge in public health practice has involved motivating men to use condoms consistently and correctly. 4 The challenge has proven formidable and therefore requires continued effort. For example, accumulating evidence suggests that men may experience a host of problems related to the correct use of condoms. 5−8 One difficulty that may be especially important to men, and yet has received surprisingly little attention, is the loss of erection while applying or using condoms. Indeed it is reasonable to predict that men who experience condomassociated erection loss may be reluctant to use condoms and more likely to report incomplete use of condoms (not using condoms from start to finish of sex). If this is the case, studies that identify the correlates of condom-associated erection loss could be an important starting point for behavioural intervention.
Several studies have explored the relationship between loss of erection and condom use. Among a sample of HIV-positive gay men who had recently seroconverted, erection problems in association with condom use were a common concern. 9 Further, reported inability to achieve or maintain an erection sometimes led to a decision not to use condoms, either occasionally or altogether. In another study involving both HIV-positive and HIV-negative gay men, there was a relationship between reporting erectile problems and sexual risk taking (indexed by number of casual partners with whom condoms were not used). 10 Studies involving college students have consistently found that a proportion (12-32%) of men report erection loss in association with condom use. 5, 7, 11, 13 Male college students who reported loss of erection during condom use were also more likely to report condom slippage. 6 In a recent investigation of incarcerated adolescent males who were interviewed during their intake physical examination, the prevalence of erection loss 'before condom removal' was 18% during 'usual use' and 7% for the last sexual encounter. 13 Last, in a study that assessed the prevalence of condom-related erection problems in the previous year among men attending STI clinics, erection loss during condom application or during intercourse using a condom (before ejaculation) was commonly reported (e.g. less than 40% of men said that this 'never' occurred). 14 No relationship between erection loss and condom breakage or slippage was found. Unfortunately, however, these researchers did not assess whether erection problems were related to incomplete use.
Clearly, men attending an STI clinic are an important population for the study of condom-associated erection loss. Sexually transmissible infection burden may be higher among relatively younger men. 15 Given the advanced and costly sequelae from STIs that occur among women, 15 assessment of men who have sex with women is particularly important. Accordingly, this study was conducted using a sample of relatively young men who have sex with women (MSW) attending an STI clinic. The primary purpose was to assess the prevalence of condom-associated erection loss. Second, the study determined whether erection loss was significantly associated with incomplete use (not using condoms throughout the sexual encounter) or with less consistent use of condoms. Finally, the study identified other history-related correlates of condom-associated erection loss.
Methods

Sample
Data were collected at a large, urban, midwestern, public STD clinic from October 2004 to September 2005. Men attending the clinic were recruited in the waiting area and screened for eligibility in a private room. Inclusion criteria were: (1) 18-35 years of age; (2) English speaking; and (3) reporting male condom use at least three times in the past 3 months for sex (penis in vagina) with a female. Five hundred and sixteen men (516) were screened and 351 met inclusion criteria. Of these, 314 (89.5%) agreed to participate and completed a questionnaire.
Measures
A questionnaire refined through use in several studies involving more than 800 men, including STI clinics attendees, was used to comprehensively assess men's condom-use errors and problems. 5, 7, 8, 16, 17 Original questionnaire development was informed by widely cited condom-use guidelines. 18, 19 Because accuracy of recall was considered vital, 10 the recall period was limited to the last three times condoms were used within the past 3 months. For each question, men indicated whether the error or problem occurred zero to three times. Sex was defined as 'sexual intercourse, or penis in vagina'.
Erection loss
Two measures assessed erection loss: (1) 'For the last three times you used a condom, did you lose your erection while putting it on?'; and (2) 'For the last three times you used a condom, did you lose your erection after sex had begun while using the condom?' Men indicated whether erection loss had occurred at all and, if so, whether it had occurred on one, two or three occasions.
Association with risk behaviour
Two measures were assessed to determine if erection loss was associated with non-use or incomplete condom use. The first was the frequency of unprotected penile-vaginal sex (UVS) during the past 3 months. Men were asked how many times they had engaged in sex and then asked how many times a condom was used. The latter measure was then subtracted from the former to produce the measure of UVS. The second was the behaviour of removing condoms from the penis before sex was over (incomplete use). Men were asked, 'For the last three times you used a condom, did you start having sex with it on and then take it off before sex was finished?' Response alternatives were 'no', or on one, two or three occasions.
Other history-related correlates
Nine potential correlates were assessed. The first two were age and race/ethnicity (white/non-white). Next, three problems were assessed using the recall period of the last three times condoms were used. These were: (1) breakage, (2) slippage and (3) problems with the 'fit or feel' of condoms. Men also answered an item asking if they had ever been taught how to use condoms. They also indicated how many sex partners they had had sex with in the past 3 months. Men's motivation to use condoms was assessed by the following item, 'I am highly motivated to use condoms correctly'. Responses to this item were provided using a scale ranging from '1' (strongly agree) to '5 (strongly disagree). Finally, an eight-item index was used to assess men's self-efficacy for the correct application of condoms. 20 These items asked men how 'easy or difficult' it would be for them to perform behaviours related to condom use. For example, one item was: 'How easy or difficult would it be for you to apply condoms correctly?' Response alternatives ranged from '1' (very easy) to '5 (very difficult). The index produced a satisfactory Cronbach's α of 0.70, suggesting adequate reliability of the measure.
Procedure
After providing written informed consent, volunteers completed a brief self-administered written questionnaire lasting 15-20 min. To reduce problems with literacy, the questions were recorded to a CD that men could choose to play using a portable headset to assist them in providing written answers to the orally presented questions. Each question constituted a single track; thus, men could easily replay a question, just as they would a track of music. Responses were anonymous. Men who completed the questionnaire were paid $10. The Institutional Review Board at Indiana University approved the protocol.
Data analysis
The measure of erection loss was dichotomised as one or more events versus none. Associations between erection loss and UVS were then assessed. First, UVS was treated as a continuous variable and an independent groups t-test was used. Next, UVS was dichotomised into consistent condom use (100%) versus less than consistent use. Contingency table analysis was then applied, using prevalence ratios, 95% confidence intervals and their respective P-values. Contingencytable analysis was also used to test the association between erection loss and the practice of removing condoms before sex was over (one or more times during the last three times condoms were used).
To identify correlates of condom-associated erection loss, bivariate associations were determined followed by a multivariate test of associations. Age was preserved as a continuous measure and its bivariate association with erection loss was determined by a t-test comparing mean age for those reporting erection loss with that for those not reporting erection loss. The remaining correlates were tested using contingency-table analysis. Of note, skewness necessitated dichotomisation of the index measure pertaining to self-efficacy. Scores ranged from the lowest possible (eight, indicating high efficacy) to 35. To achieve a median split, men with scores of 15 and less (high efficacy) were compared with men with scores of 16 or more (low efficacy). Correlates achieving bivariate significance (P < 0.05) were entered into a forward stepwise logistic regression model. Multivariate significance was defined by 95% confidence intervals and P-values of less than 0.05.
Results
Characteristics of the sample
Despite screening attempts, 36 men provided questionnaire responses that indicated that they were in fact not eligible, thereby leaving an analytic sample of 278 men (88.5% of the 314). The mean age was 23.7 years (s.d. = 4.1). About two-thirds (67.6%) identified as Black or African American, nearly one-quarter (23.7%) as white and the remainder as other minority groups.
Prevalence of condom-associated erection loss
Nearly three of every 10 men (28.1%) reported they had lost their erection on one of the last three times that they applied condoms; none indicated that this happened more than once. Thirty-seven men (13.4%) reported they had lost their erection once while using a condom during vaginalpenile intercourse. Twenty-six men (9.4%) reported that this happened twice and 10 men (3.6%) reported that it had happened on all three occasions. About one of every six men (17.3%) reported both events (i.e. erection loss during application and during use). Combining the two measures, 37.1% of the men reported condom-associated erection loss on at least one occasion. Specifically, 47 men (16.9%) reported experiencing one event of erection loss, 25 (9.0%) reported two events, 24 (8.6%) reported three events, and seven (2.5%) reported four events.
Association of reports of erection loss with risk behaviour
Those reporting any erection loss engaged in UVS more frequently (mean = 10.6 times) over the past 3 months than men indicating no erection loss (mean = 7.0 times) (t = 2.0 (276), P = 0.04). Moreover, men reporting erection loss were more likely to report inconsistent condom use (i.e. less than 100% of the time). Inconsistent condom use was reported by 84.5% of men with erection loss compared with 71.5% among men not reporting erection loss (prevalence ratio (PR) = 1.18; 95% CI = 1.04-1.34; P = 0.014). Men reporting erection loss were also significantly more likely to remove condoms before sex was over. Condoms were removed prematurely on at least one (of the past three) occasions by 40.8% of the men reporting erection loss compared with 21.3% of men not reporting this problem (PR = 1.92; 95% CI = 1.33-2.77; P = 0.001).
Other history-related correlates of condom-associated erection loss
Age was not significantly associated with erection loss. The mean age of those not reporting erection loss was 23.6 years compared with 24.0 years among those reporting erection loss (t = 0.95 (272); P = 0.34). Table 1 displays the observed bivariate associations pertaining to the dichotomous correlates and erection loss. As shown, four of the eight correlates achieved bivariate significance. Among men classified as having low self-efficacy for correct condom use, nearly 50% reported erection loss compared with 24% among men with high self-efficacy. Erection loss was also more likely among men who reported at least one condom breakage (47.1%) than men not reporting breakage (32.5%). More than one-half (53.0%) of men indicating problems with 'fit or feel' also had erection loss, in contrast with 30% of men not reporting this problem. Finally, men reporting sex with three or more partners (during the past 3 months) were more likely to have erection loss (45.0%) than men having one or two partners (29.6%). Table 2 displays the results of a logistic regression model for erection loss. The model was significant (c2 with 3 d.f. = 33.7, P < 0.0001), and achieved an excellent fit with the data (goodness of fit c2 with 6 d.f. = 2.88, P = 0.82). Three of the four correlates entered retained significance. Compared with men with high self-efficacy, those classified as having low self-efficacy to use condoms were ∼2.8 times more likely to report erection loss. Men reporting recent problems with the 'fit or feel' of condoms were ∼2.2 times more likely to report erection loss than men not having these problems. Finally, men reporting sex with three or more partners were ∼1.9 times more likely than men having fewer partners to report erection loss.
Discussion
The findings suggest that condom-associated erection loss may be a relatively frequent occurrence among MSW attending public STI clinics. Evaluating only the last three times a condom was used during the past 3 months, erection loss while applying condoms and/or during condom- protected penile-vaginal sex was reported by nearly four of every 10 men (37.1%). Although erection loss is in itself an important health issue for men, our findings also suggest that condom-associated erection loss may be linked to non-use or incomplete use of condoms. Thus, consistent with previous studies involving gay men, 9, 10 for MSW who are at high risk for STIs, condom-associated erection loss may lead to increased risk-taking behaviour through UVS.
There was no significant association between age and condom-associated erection loss. Given the strong positive association between age and experience of erectile difficulties in general, 21 one might expect reports of erection problems during condom use to be more prevalent among older men. However, the current sample was limited to predominantly young men, aged 18-35 years, making it less likely that a significant association would be found.
The findings from this study have important implications for education and counselling efforts directed towards the promotion of condom use to men at risk of STIs. First, it may be that men who lack confidence in their ability to use condoms correctly would be particularly receptive to receiving clinic-or community-based instruction designed to enhance their condom-use skills. This may be particularly important for men who worry about the possibility of losing their erection when using a condom. Such instruction should be interactive 22 and would ideally involve guided practice applying condoms to a partially rigid penile model. In turn, enhanced ability to apply condoms might reduce the likelihood of erection problems during condom application. Indeed, if one outcome of an education program was greater confidence in erectile ability for male participants, this might lead to more consistent condom use.
Second, the findings suggest that problems related to 'fit and feel' of condoms may be critically important to the issue of condom-associated erection loss. Various negative outcomes (e.g. condom breakage) have been related to the 'fit and feel' of condoms in previous studies. 8, 17 The sensations associated with poorly fitted condoms or those that don't feel 'right' may directly affect erection. Alternatively, it may be that ill-fitting (i.e. too tight or too loose) condoms create anxiety about slippage or breakage and resultant condom failure. This anxiety in turn could detract from sexual pleasure and lead to erection loss. Similarly, it is possible that poorly lubricated condoms become quite dry and cause irritation for either partner. In turn, this irritation may reduce sexual sensation, increasing the likelihood of male erection loss. Alternatively, sensations of dryness might be distracting and may increase the risk of erection loss because of reduced focus on sexual sensations.
Finally, the study found that men having sex with three or more partners had a greater risk of experiencing condomassociated erection loss. It is possible that men who are experiencing erection difficulties may engage in more risk behaviour, and with more female partners, in an effort to heighten their sexual arousal. Alternatively, it may be that negotiating sex with a new partner combined with the challenge of using condoms may be particularly anxiety provoking, thereby making erection loss more likely. As this was a cross-sectional study, we cannot establish which of these two explanations is correct. If having numerous partners does increase the likelihood of experiencing erectile problems, the implication is that education or counselling efforts might target this group of men by teaching them how to discuss condom use with a new partner. Such discussions could be constructed to allow men some delay in the progression of erotic events to pause for condom application or (if condoms become dry) to briefly interrupt coitus to add lubricant to the condom. For example, education might involve informing men that during sexual activity, most penises fluctuate in rigidity, that temporary loss of erection is a common experience (maybe especially when applying condoms) and that if their erection subsides, they should allow time for it to return. Another suggestion might be for couples to try to eroticise condom use e.g. men could consider asking their female partners to apply the condom or to put the condom on during foreplay rather than just before intercourse, which might be experienced as greater interruption of the 'flow' of sexual activity. Indeed, recent evidence suggests that women may commonly apply condoms to their male sex partners, 11 although whether this reduces the likelihood of male partners experiencing erectile problems is not known.
Lastly, the findings also have implications for future research. Assessing erection problems associated with condom use should be a critical component of studies that investigate reasons for non-use or incomplete condom use. 23 
Limitations
This study compared men who reported erection loss during the last three times they used condoms with men who did not report erection difficulties. Because we did not obtain information about erection loss during sexual encounters when condoms were not used, the data collected do not allow any causal conclusions. Additionally, one of our correlates, 'problems with fit and feel' of condoms, may be a proxy for erection difficulties to some extent and thus causal in both directions.
As is true for any study of sexual behaviour, the findings are limited by the validity of the self-reported data. Although we cannot be sure, it is reasonable to expect that the relatively narrow recall period for condom-associated erection loss may have minimised recall error. Generalisability is also limited by the use of a convenience sample.
The findings suggest that more in-depth research should be conducted to better understand the relationship of low selfefficacy for correct condom use and 'fit and feel' problems to condom-associated erection difficulties. Indeed a qualitative study may be an important 'next step' in learning more about condom-associated erection loss.
Conclusions
To our knowledge, this is the first published study that has reported correlates of condom-associated erection loss. Among MSW attending a public STI clinic, condomassociated erection loss may be a relatively common occurrence. This problem may lead men to use condoms less often or to remove condoms before sex is over. Men may be more likely to experience condom-associated erection loss if they lack confidence to use condoms correctly, if they experience problems with the way condoms 'fit or feel' and if they have sex with numerous partners. These correlates are amenable to brief, clinic-based interventions, thereby suggesting that adding such programs to clinic protocols is warranted. In turn this added counselling and education might have an impact on STI incidence rates. Future studies should include assessment of men's confidence in their erectile ability, because men who experience condom-associated erection loss may be those who are more vulnerable to experience erection difficulties in situations not involving condom use.
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